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(57) Abstract: An impeller (1), comprising a disk-like main plate (10), blades (20) connected to the main plate, and a side plate 
(30) having a suction port, wherein a boss hole (12) for mounting a boss engaged with a pump shaft is formed at the center part of 
the main plate, and a step part (14) is formed, by drawing, around the boss hole formed in the main plate. 



= (57) S$*J: 



so 
en 



*&mns r«#©±« (10) t, (20) t. 

Kj&p &mTZ>tiim (3 0) t Sriix.rtPtB$: (1) icfc^t, ±&<d 

^^w^^rs 5 fcfco^a (12) 

(14) &j£fifcbfc*>cD-?fe5o 



wo 03/062646 Ai i am ihiihi ii mm iiiii mi hi m urn inn inn inn mil im Miinn nn mi mi 



(81) ffi£S (MR): CN, SG, US. 

(84) ftjt m (ttM): 3 ~ O ?/<ttlt (AT, BE, BG, CH, CY, 2 KatfjWlSBjj^^ J'** ******* 

CZ,DE > DK,EE,ES,FI,FR,GB,GR,HU,IE,IT,LU,MC, <&PCr#-tf'y h©#«MM***fCl** rzi-h£:B§5§ 

NL, PT, SE, SI, SK, TR). <0*T-f — h J £#BSo 



w m # 



i i o fc, i«n o(ci^^5Ii 2 0^, iRfcn&^-rsflfllRi 

3 0 £ ^b«^$tbTV^5o 

00©I12 0 \ZU&ttZtt%&^Xyu*f$, : m£frtz%k, 

v^Tte, m 5 ic^i-J: 5 lio M^£ft31t i 2 o (Dftffim 

\z., 1120 ifi<D±m 110 !:IfetElU-C*5t> g tb^ 

^^^j: ^a^fe^fc^^i i o * ifc^^w-h±ifxmm^mmzft 

oTV^o L^L^^b, ^<Z>^jbi|i:^:fc^Tte^ i i o ^sptaft 
mfrWX-foZfctbs Ji3&^<fc 5 Star IBS 



WO 03/062646 PCT/JP03/00463 

2 

o#ib±*f £ 5 fc bfcfc f in, fcftTaa- 
^Sftx IS^*©^?—*? JLho^H fc ftoT b* 5 ft 

^ fc % I^it5, 

««g"f 6 # * fclfttttt 6 fc & tf? * ?L & J#J& b % jtulB3E$U-^J& $ frfc 
^^?LoMHS(c«, g£ 9 JDP X \z. i D IM&^J&bfc:: fc ^r#f 

IBMbfcfct^ P^i-^^^^P H 1^l?i^^^^^n5o ^o-c, M% 

r ofcfe, ^icl^-hif <bftT b£ 5 fc v> 5 n fc *sft 

fc ft So 

<7)^$P^<t 19 ^/&£*b5B£|t3aS 0 . 3mm7!;igO. 4 m m fc ft 5 «fc 5 K 



WO 03/062646 PCT/JP03/00463 

3 

<dx\ m*faiktffrbn%m^xj$ : &irz>mz > ^mm^^tribm< 

£ ft 6 i t & X % 6 o 

%¥?mt-fz>h<DX3b% 0 

*?F-fm.mmx&z> 0 
msitm2 <D%i>ftfojzmx&z> 0 

m 4 it^^mom^^^m^^tc^^^^y^^-tmmmmx^^o 
m 5 n&m<DmW:M%^-tm:mmmxh% 0 

36 W £ Sfclfe-f S £> Oft A <DmM 

SIT, *»WK:«*33«b*0-*16»«lfcoV^TEa 1 3 



WO 03/062646 PCT/JP03/00463 

4 

m l te^1-«fc o \z. s l tt, ioh 3fe^ l o 

5 0 i <z>tf?;*?L 1 2 OJBIHKiW:^ 7" K: <£ o 19 iPXSrM _h# 

^©J;?^ #*?L 1 2 ©PffifcaifP 1 4 UTV^ fc&, 3e*£ 

1 0*ltetEf Lfct.tK, El 2RT*m 3 tc^i-J; 5 teH^i" 3 3=« ' 
1 0 OlRlcRtlRI d ^oT, I2 0^i^f5ilc±ftl 

0 Srmia-CBEfllb/t^^^isVNTfe^ PM^-TS^IS 1 O^KCM d tf* 

<Dtz.#>, mm~rz>±m i o a*— mfcw-t>±tfibtix pm^:^^ 

lit, ±|BBgra d < b-T^S , ftfeO$PiS,oP#Tt-fe^^^ 
«^J6^ £>> ±WMM d #S o . 3mm~0. 4mml:ft5± 5 I:ij$t5 

o %m&tffrbft%m^r)$m~fz>m\z.^ ftmwffii® 2 2^n^m<^ 

^^ft5iHST^5„ ft*3 x *Hlfe^ST*«, F^jl{RiJ^$P 2 2 JZI^L^. 



WO 03/062646 PCT/JP03/00463 

5 

*mMmm\t&n s^a^^^wc. ^nij^— >^4 i op^gp^^^o 

2 ©l*3*|5teW:£*l|4 3 Jc^tffit bttfe^fe* 1 # Jfc$£ £ jfrT ^ -5 „ ftffl 
<Jr— iX^^4 1 OT«B*P^WlT*P^ — v^^4 5 # & 8fc $ *b T *3 «9 , T 
flfl^r — V:^4 5 «®5£P 4 5 a £ BtfcttP 4 5 b ^Irttt^S. 3kffl 

4 3 o 33 7° ^-f vttffid^ Jfc 9 , «i«PJj:5pfTH:«[*©^ 

7" 7-4* vtt tote* 9^5 ± o ftidasjgjfcStLTaa t) „ tt^^7 
^JtR* 1 OSifcli, 4 3 (D^^f^^ ^tttote*-^* thtcT*^ X * 

O^Sto 4 4 tett2£flS 4 7 tmmfc «t <9 &f<ttt f.tltJ3 <9 , £ tf>3& 
2>S U*E4 7 £#J*£4 8 £ <Dm\Z.teM\^m$i4 9 *LT$£& $ ft 

T^& 0 J6«SbK4 7 teXTfrnfe-tZtpfflfr — i'^y 4 2tj;otO!) 

P 4 5 a a>fc!ftV>j&£ft;fc:»i£tt: % 4 3l:i9 HHB$tt*39«* 1 

te J; 19 #J££ ft, £ftfc»$fttt % L^4 7 £ftlj;&4 8 i ©flC 



WO 03/062646 PCT/JP03/00463 

6 

^^HJ«U, a^-^tcT^^-^^^ 4 5 CDntfctJP 4 5 b j^b^lHUcti: 

ii^^^wefi-*,sv^-c^^i-s^^. rtjsi«fli*is &mn& 

5 r i: 2* -t? # S 0 



WO 03/062646 



7 



PCT/JP03/00463 



WO 03/062646 



PCT/JP03/00463 



1/3 




v;;;;;;;;;77777. 




\ N \ X X X X X X X 



////////////////// 

V////////////////X 

;///;/;/;////;////\ 
'ZZZZZZZ 




AO 




WO 03/062646 



FIG. 4 



2/3 



PCT/JP03/00463 




WO 03/062646 PCT/JP03/00463 



3/3 



FIG. 5 




VZZZZZZZZZZZZZZZZZZZZZZL 




zzzzzzzzzzzzzzzzzz zzzzl 



f 



110 



FIG. 6 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP03/00463 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 7 F04D29/62, F04D29/24 



According to International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

Int. CI 7 F04D29/22-29/24, F04D29/28-29/30, F04D29/62 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1926-1996 Toroku Jitsuyo Shinan Kbho 1994-2003 

Kokai Jitsuyo Shinan Koho 1971-2003 Jitsuyo Shinan Toroku Koho 1996-2003 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 
Y 



Y 
A 



Y 
A 



CD-ROM of the specification and drawings annexed to 

the request of Japanese Utility Model Application No. 

67789/1993 (Laid-open No. 38694/1995) 

(Kawamoto Pump Mfg. Co., Ltd.), 

14 July, 1995 (14.07.95), 

Fig. 2; member 2 

(Family: none) 

JP 6-221299 A (Toshiba Corp.), 

09 August, 1994 (09.08.94), 
Fig. 4; member 13 
(Family: none) 

US 5234317 Al (Ebara Corp.), 

10 August, 1993 (10.08.93), 
Fig. 1 

& EP 0492606 A & JP 7-18437 B 



1 
2-4 



1,2 
3,4 



1/4 
2,3 



[~x~| Further documents are listed in the continuation of Box C. See patent family annex. 



* Special categories of cited documents: < T > 
'A M document defining the general state of the art which is not 

considered to be of particular relevance 
'E" earlier document but published on or after the international filing "X" 

date 

L" document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other W Y" 
special reason (as specified) 
"O" document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later 
than the priority date claimed 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
22 April, 2003 (22.04.03) . 


Date of mailing of the international search report 
06 May, 2003 (06.05.03) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP03/00463 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



Y 
A 



X 
Y 
A 



X 
Y 
A 



EP 0055426 Al 
07 July, 1982 
Fig. 2 

& DK 578081 A 



(LOWARA S.p.A), 
(07.07.82) , 



05 4363601 Al (OY NOKIA AB.), 
14 December, 1982 (14.12.82), 
Fig. 1; member 3 

6 GB 2044861 A & DE 3002585 A 
& JP 55-104599 A 

JP 7-19195 A (Kabushiki Kaisha Atago Seisakusho) , 
20 January, 1995 (20.01.95), 
Figs. 3, 4 
(Family: none) 



1,4 
2,3 



3 
1,2 
4 



3 
1 

2,4 



Form PCT/ISA/210 (continuation of second sheet) (July 1998) 



H^fflJH#-§- PCT/JP03/00463 



a. ftw<Dmi-z&m<D$tM (BRttftas (ipo ) 

Int. CI. 7 F04D2 9/6 2, F04D29/24 



Mfcffofcft/hRWH- (Bftfm&SK (IPC) ) 

Int. CI. 7 F04D2 9/2 2-2 9/24, F 0 4 D 2 9/2 8 - 2 9/3 0, F04D29/62 



H*B&A!*r&&tt 1926-199 6¥ 

H*B^IH*ffl>f3fe2« 1 9 71-2003^ 

H*B2fe&39r£gtftl 1 9 94-2 003^ 

B*n&B*r£9ft&tt 1 9 96-2 00 3* 







f»3fc©^ia©#-s§- 


X 
Y 


0 *SHffl*f3ga»mR 5-6 7 7 8 9f (0 ^HllfflfrltS^ffi - 
H^Pfl 7-38694 #) ©JMlKltRft Ufc«lB#2itfBIiBOrt* 
&!B#UfcCD-ROM (»^tfc;i|*lM^f) , 1 9 9 5. 0 
7. 14, 12, W2 (77^-41) 


1 

2-4 


Y 
A 


JP 6-221299 A m^&M^.) 1 9 9 4. 0 8. 0 
9, 134, (77^-^1) 


1, 2 
3, 4 



t>© 

roj psiasi*, mm, m?F%>\cn%.i-z>xm 
rpj BBttURBtt-c* j&*o«fett©3yR©*atfcfc*tHR 



© b $ ttfc Si* 

©sfl¥©fc«>te3IJBi-5 t>© 

r&j i-^fi'b77$y-ij9t 



H*WaSEfc3teTUfc0 

2 2. 0 4. 0 3 




B^H^ff^r (I SA/J P) 
0 0-8 9 1 5 
3lDWB s PftfflKlR« i BHTB4#3# 


1tfS#-§- 03-3581-1: 






3T 


9 2 4 8 


L 0 1 ft* 3 3 5 5 



iSPCT/ISA/2 10 (12^) (1 9 9 8¥7£) 



IKUM* PCT/JP03/00463 



C Cttfe) . 



Y 
A 



Y 
A 



X 
Y 
A 



X 
Y 
A 



US 5234317 Al (Ebar 
n) 1 9 9 3. 08. 1 0, Hi 
& EP 0492606 A & 



a Corporatio 
JP 7-18437 B 



EP 0055426 Al (LOWARA 
1 9 8 2. 0 7. 0 7, 02HI 
& DK 5 7 8 0 8 1 A 



S. p. A) 



US 4 3 6 3 6 0 1 Al (OY NOKIA AB, ) 
1 9 8 2. 1 2. 1 4, jglH, 1®tt3 
& GB 2044861 A & DE 3002585 
& JP 55-104599 A 



JP 7-19195 
1 . 2 0 % |H3 > 



a mttfrTfizmvm) 1995. 0 



1, 4 

2, 3 



1, 4 

2, 3 



3 

1, 
4 



3 
1 

2, 



ISPCT/I 



S A/2 10 (1 998^7^) 



